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ABSTRAK
Terdapat sejumlah teknik monitoring dan pendeteksian citra penyakit kanker payudara yang
sangat populer dan beberapa diantaranya terus dikembangkan secara intensif oleh para ilmuan
saat ini. Pada aktifitas riset dan pengembangan yang diusulkan ini satu teknik pengolahan citra
kanker payudara yang sangat popular, yakni microwave imaging, diadopsi untuk penerapan
deteksi dini penyakit kanker payudara (breast cancer) stadium awal (stadium1 dan 2) yang tidak
bias diperoleh hasil diagnosanya menggunakan perangkat perangkat medik komersial yang
tersedia di rumah sakit-rumah sakit saat ini seperti perangkat mammogram dan MRI. Untuk
keperluan proses manufaktur prototype pendeteksi kanker payudara dalam kegiatan riset dan
pengembangan produk-produk peralatan pendukung kesehatan ini maka aktifitas evaluasi
komputasi numerik terkait transduser-transduser elektronik UWB yang bervariasi jenis dan
karakteristik listriknya akan memegang peranan sangat penting dan kritis. Oleh karenanya,
sejumlah disain dan ujicoba melalui komputasi numerik hingga tahapan optimisasi disain
diperoleh hasil akhirnya. Salah satu target studi pengembangan system deteksi breast cancer
akan dirancang transduser/sensor mikrostrip UWB bekerja pada frekuensi 3.1-10.6 GHz. Sifat
listrik dari rancangan antenna UWB akan dieksaminasi melalui beberapa metodologi termasuk
pengujian karakteristik struktur dan material menggunakan jenis berbeda dan pengujian
menggunakan model payudara (breast phantom) yang sifatnya homogen serta berbagai ukuran
fisik tumor yang terdistribusi secara acak. Simulasi dilakukan dengan menggunakan software
HFSSv13. Tumor yang digunakan berdiameter 10 mm, 20 mm dan 30 mm dan transduser
diletakkan pada posisi 0odi permukaan breast phantom dengan variasi jarak 13 cm. Melalui
mekanisme ujicoba itu diperoleh hasil simulasi bahwa jarak optimum antara transduser dan
breast phantom adalah 1cm untuk diameter kanker yang berbeda. Hasil akhir prototipe
pendeteksi kanker payudara akan diharapkan dapat diproduksinya dua model perangkat yang
menerapkan teknik microwave imaging, yakni: pertama, prototipe yang dikonstruksi dari satu
perangkat transduser UWB tunggal beserta rangkaian pemroses sinyal microwave dan terkoneksi
pada piranti-piranti komputasi LTE advanced seperti Tablet, Laptop, smartphone dan iPAD;
serta kedua, prototype yang yang dikonstruksi dari sejumlah transduser UWB elektronik yang
dikonfigurasikan secara array terhubung melalui unit pemroses sinyal microwave ke divais-
divais LTE dan bersifat dapat terswitch ON/OFF (switchable). Model sistem pendeteksi yang
kedua ini diperkirakan mirip perangkat penutup payudara wanita (kutang).
Kata kunci : Microwave Imaging, Breast Cancer, Transducer UWB, Breast Phantom,
Switchable Array Transducer dan Pendeteksi Kanker Payudara.
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ABSTRACT
There are a number of techniques for monitoring and detection of the image of breast cancer are very
popular and some of them continue to be developed intensively by scientists today. In the research
activity and the proposed development is an image processing techniques of breast cancer are very
popular, namely microwave imaging, adopted for the implementation of early detection of breast cancer
early stage(stage1and2) that cannot be obtained by the diagnosis using the device commercially available
cutting-medical in- hospital today such as mammograms and MRI devices. For the purposes of the
prototype manufacturing process of breast cancer detection in research and development activities product
medical support equipment is the numerical computation evaluation activities related to electronic
transducers UWB varying types and electrical characteristics will play a very important and critical role.
Therefore, a number of design and testing through numerical computation to stage design optimization
obtained. One study targets the development of breast cancer detection system will be designed
transducer / sensor works at a frequency micro strip UWB 3.1-10.6 GHz. Electrical properties of UWB
antenna design will be examined through several methodologies including structural characteristics and
material testing using different types and testing using a model of the breast (breast phantom) that are
homogeneous as well as various physical size of the tumor randomly distributed. Simulations performed
using software HFSSv13. Tumors that are used with diameter of 10 mm, 20 mm and 30 mm and
transducer is placed on the surface of the breast phantom 0o position with variation within 1-3 cm.
Through the mechanism of the trial was obtained by the simulation results that the optimum distance
between the transducer and the breast phantomis 1cm diameter different cancers. The simulation results
with various sizes of tumors showed the same trend towards a shift in the resonance frequency at
frequencies below 4 GHz. The resonant frequency of each angle of 0,15,45 and 75 respectively of
3.2GHz, 3.3GHz, 3.3 GHz and 3.4GHz. The result prototype breast cancer detector will be expected
to be produced two models of devices that apply the technique microwave imaging, namely: first, the
prototype is constructed from a single UWB device transducer along the microwave signal processing
circuit and connected to computing devices such as advanced LTE tablet, laptop, smartphone and iPad;
and second, prototypes constructed from a number of UWB electronic transducer array configured to
connect through a microwave signal processing unit to the device-LTE devices and can be switch
ON/OFF (switchable). The second detection system model that is expected to cover a device similar to a
woman's breast (bra).
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